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FOREWORD

This Indian Standard ( Part 28 ) ( First Revision ) which is identical with IEC Pub 50 ( 321 ) ( .1986 ) transformers', issued by the `International electrotechnical vocabulary - Chapter 321 : Instrument International Electrotechnical Commission ( IEC ), was adopted by the Bureau of Indian Standards on the recommendation of Basic Electrotechnical Standards Sectional Committee,ET 01 and approval of the Electrotechnical Division Council. This Indian Standard ( Part 28 ) was first published align with the international practice. in 1972. The first revision has been undertaken to

Only the English text given in the IEC publication has been retained while adopting Standard, and as such the page numbers given here are not the same as in IEC Publication.

as Indian

IS 1885 (Part 28) : 1993 IEC Pub 50 (321) (1986)

Indian Standard

ELECTROTECHNICALVOCABULARY
PART 28 INSTRUMENT

TRANSFORMERS

(

First Revision )
title.

In its present state, this chapter deals only with conventlonal wound type (or having wound parts ) instrulnent transformers Intended to be used with measuring apparatus or protection devices. In the future, it will be updated to take into account the introduction of new types of instrument transformers with a more gener;il

Unless otherwise stared, the functional characteristics, such as errors, rated currents and so on are valid in the case of sinusoidal currents and voltages under steady state conditions and the values of current and voltages appearing in the terms and definitions are r.m.s. values. .

SECTION 321-01 321-01-01 instrumeut transformer

GENERAL AND COMMON TERMS 321-01-07 secoudary winding ( of a voltage trasnsfonner )

A transformer intended to transmit an iuformation signal to measuring instruments, meters and protective or control devices. IVUIC.-`lllr
wrrenl transformers Section 3 ).

A winding which supplies the voltage measuring instruments, meters, protective devices. 321-01-08 secoudary curcuit

circuits of or control

I~`~III itl.rtrumvnt transformer encompasses both ( .GdSccliott 2) and voltage transformers (~02

321-01-02 instrumeut autotrausfurmer

The external circuit receiving the information signals supplied by the secondary winding of an instrument transformer. 321-01-09 primary current ( of a current transformer )

An instrument transformer in which the primary and the secondary windings have a common part. 321-01-03 combiued transformer An instrument transformer consisting of a current and a voltage transformer in the same case. 321-01-04 primary winding ( of a current tran~foriner ) which flows the current to be

The current which flows through the primary winding of a current transformer. 321-01-10 primary voltage (of a voltage transformer )

The voltage which is applied to the primary winding of a voltage transforiner. 321-01-11 rated primary current ( of a current.transformer )

The winding transformed. 321-01-05 primary

through

winding

( of a voltage transformer is applied

)

The winding transformed. 321-01-06

to which

the voltage to be

The value of the pritnary current which appears in the desi nation of a current transformer and on which its per Pormance is based. 321-01-12

secondary. winrliug (of a current transformer

)

rated printary

voltage ( of a voltage transformer

)

A winding.`\\ hi~.h supilies the current circuits of measuring instr'uii~ents, meters, protective or control devices.

The value of the primary volta e which appears in the designation of a voltage tram t! ormer and on which its performance is based.

IS 18215 (Part 20) : lYY3 WC Pub 50 (321) (1986) 321-01-13 secondary curreut ( 01`il current transformer ) 321-01-21 current error The ctror which a current transformer introduces into the measurement of a current and whirh arises from the fact that the actual ttanslomation ratio is not equal to the rated ttansfonuation ratio. 321-01-22 321-01-14 voltage error secondary voltage ( of a voltage ttansl'omet ) The voltage which occuts at the tenuinals of the secondary wmding of a voltage Itansfonuer when a voltage is applied to the primary winding. 321-01-U ' current (of a current kansfomct) The ctror which a volta `e traesformet introduces into the measurement ol'a vo Ptage and which arises l'rom the fact lhat the actual Iransfonnation ratio is not equal to the rated ttansfotu~aGon ratio. 321-01-23 phase displacemeut The diffctenrc in phase between the primary and secondary curtenk (or voltages ), the posltivc dlrcction of the ptimaty and secondary currents ( or voltages ) being so chosen that this Hference is zero for a perfect ttansfotniet.
Nore.--The phase displacanen~ (voltage is said IO be pilive when the, secondary cumat ) leads the

The current which tlows through the secondary winding of a current transfotmer wheu current is passed through the primary winding.

rated secondary

The value ol'the secondary current which appears in the designation of a current transformer aud on which its petforniance is based. 321-01-16 rated secondary voltage (ol'a voltage tlansformet)

primary currmt.

The value of the stxxmlaty volta Fe which appears in the designation of a voltage tram P omet and on which its performance is based. 321-01-17 actual traosfortnatiou former ratio of a current trans-

321-01-24 acci~rasy class A designation assigned to an instrument Jransfortnet the current (or voltage ) error and base dlsplacenlent of which remain within specific S iimils under prescribed conditions of use.. 321-01-25
burden (of an instrunient

The ratio of the actual primary current lo Ihe arlual secoudaty current of a cutrent transformer. 321-01-H
ilCtd

Itansforiuet citcuit.

)

transfornlatiou

ratio

of a voltage

traus-

The inlpedauce of the secondary &J/P.The burden is usually rxpressrd

former The ratio of the actual primary voltage to the actual secondary voltage of a voltage ttansfbnner. 321-Ol-1Y rated transformation former ratio; of a current traus-

as the apparent

power

absorbed by the secondary circuit at a specified rated secondary cumnt ( or voltage ).

power Pactor at the

321-01-26 rated burden The value of the burden on which the accuracy quitements of a specification ate based. 321-01-27 rated output ( of an instrument ratio of a voltage transtransfonuer ) te-

The mtio of the rated primary cuttcnt to the rated secondary current of a current ttansfonnet. 321-01-20 rated transformation former

The ratio of the rated primary voltage to the rated secondary voltage of a voltage ltaiisfomier.

The value of the aypatent power at a specified power factor which Ihe ilwttument transformer is intended to supply to the secondary circuit at Ihe rated secondary current ( ot voltage ) and with rated burden connected to it.

IS 1885 (Part 28) : 1993 IEC Yob 50 (321) (1986) SECTlON 321-02-01 cm-relit transfumier Au instrument transformer iu which the secondary current,, in normaI conditions of use, is substantially )roportlonal to the primary current and differs in hasc troui it by an angle which is approximtely zero F or an appropriate direction of the connections. 321-02-02 bushing type curreut transfomier A current musfornicr withoul primary conductor and primary insulation of its owu which ran be fitted directly over au insulated bushing or conductor. 321-02-03 bus type current triuisformer A current transfomer without )rimary conductor, but with primary insulation, whir . tI a11 Ix fitted directly over a conductor or busbar. 321-02-04 cable type current transformer A current transfonncr without priulary conductor and primary insulation of its own. which can be mounted over an insulated cable. 321-02-05 split
core

321-02 -

(XIRRENT TRANSFORMEKS 321-02-09 wound primary type curreut transformer A current transfomer in which the primary winding consisls of a single or niulti-turn coil. 321-02-10 fully insulated current transformer A current transformer havin as an integral part of its construction, insulation suita 7Jle tar its rated insulation level. 321-02-l 1 exteuded ratiug type curreut transfomler A current transformer havin r a rated continuous thermal current higher than rate Ck primary current and for which accuracy requirements are prescribed at that current. 321-02-12 siugle-core type curreut transfomier

A current transformer in which only one magnetic core with one secondary winding and one primary winding are prmided. 321-02-13 multi-core type curreut transformer

type curreut trailsformer

A current transformer without prinlarj, conductor, and primary insulation of its own, the nlqgnetic circuit of which citu be hin red opcu (or othcrwrsc separated into two parts ) an (P then closed around the insulated conductor carrying the current to be measured. 321-02-06 Im- primary
Up of

A current transkmner ronlp,risiug a number of magnetirally separated cores with individual secondary windings and a coninion primary winding. 321-02-14 compouad-wound current transformer

type current

trunsforiiier
made

A current transfonuer having an auxiliary windingwith an independent supply especially intended to reduce the phase displacement between the primary and secondary currents. 321-02-E auto-compound current transformer

A trausfonuer in which the primary conductor is il bar or il set of hIIS in {XlKlllCl. 32 I-02-07 bar primary busliiug type current trausfornier Acurrent trau.sform~:r so constructed as a bushing.

that it can be used

A current transformer havin r an auxiliary winding in series with the secondar oft e transformer, especially intended to reduce the p 41 ase k displacement between the primary and secondary currents. 321-02-16

321-02-08 suniniatiou support type curreut transformer A current trausforlucr so arranged that it acts as a support for the conductor in the primary circuit. currrent transformer A transfomer for the nuzasurcmcnt of the suni of the instantaneous values of currents having the same frequency within a power system.

IS 1885 (Part 28) : 1993 IEC Pub 50, (321) (1986) 321-02-17 current matching trausfomier 321-02-25 rated continuous thermal current

Acurrent transformer for matching the rated secondary current of the niain current transformer lo the rated current of the burden or for reducing the instrument security factor. 321-02-18 measuriug current transformer

The value of the current which can be permitted to flow continuously in the priniary windin the secondary winding being connected to the rate B burden without the temperature rise exceeding the values specified.

321-02-26 composite error Under steady-state conditions, difference between the r.1u.s. value of the of the primary

A current transformer intended to transmit an inforulation signal to rueasuring instrunlents and meters. 321-02-19 protective curreut transformer

A current transfonuer intended to transmit an infonnation signal to protective and control devices.
Note.-The accuracy class of a protective current transformer is designated by its class index followed by the letter `P ' (standing for `Protection'). The class index gives the limit of the absolute value of composite error at the rated accuracy limit primary current for the class concerned, as a percentage of this current.

a) the instantaneous current, and

values

b) the instantaneous values of the actual ,secondary current ruultiplicd by the rated transtormation ratio, the positive sigm of the prinlary and secondary currents corresponding to the convention for temlinal markings.
No/r. - The composite error is generally expressed as a percentage

321-02-20 residual current The suul of the instantaneous values of all three line currents in a three phase sysleiu. 321-02-21 residual current transformer A single, or a group of three, current transfonuer(s) so connected as to transform only the residual current. 321-02-22 rated short time thermal current The maxinluni value of the rinlary currrent which a transformer will withstand Por a specified short time without suffering harmful effects, the secondary winding being short-circuited. 321-02-23 exteuded rating current The highest value of the prinlary current cxprcssed as a percentage of primary rated current at which an extended rating type current transformer cornplies with the temperature rise and accuracy requirements. 321-02-24 rated dynamic current The maximum peakvalue of the primary current which a transfornzer will withstand without being daluaged electrically or mechanically by the resulling electromagnetic forces, the secondary winding being shortcircuited.

of the r.m.s. value of the primary current.

321-02-27 rated instrumeuf limit primary curreut ( LI'L)

Thevalue ofthe minimunl priniary currentat which the composite error of the' measuring current transformer is equal to or greater than lo%, the secondary burden being equal IO the rated burden. 321-02-28 instrument security factor( FS ) liniit prhnary current to

The ratio of rated instrunient the rated priiuary current.

321-02-29 rated accuracy iinlit primary curreot tective current transfnnncr) (of a pro-

The value of primary current up to which the current transformer will colnply with the requirclnents for composite error.

32 l-02-30 accuracy limit factor (of a protective former) current trans-

The ratio of the rated accuracy liruit primary current to the rated priniary current.

1s 18X5 (Part 2X) : lYY3 IEC I'ul~ JO (321) (lYS6) 321-02-31 secaudary linlitiug e.nl.E 321-02-33 internal h-den (of a curreut transfomer) winding.

The product of the iustruuteut security factor,, the rated secondary current and the vectorial sum 01 the rated burden and the impcdancc of the secondary winding.

The itnpcdancc of the scrondary 32 I-02-34 knee point voltage

321-02-32
exciting cwt-tmt

The r.ut.s. value of the sinusoidal voltage at rated frequcucy at) llird IO the sccouda~y tcrutmals of the trausfonter, a! 1 other windinp Imug open circuited, which whcu increased by 10 YL causes the r.1n.s. value of the cxcitiug current IO increase by 50%. 321-02-35
tunls correctioii

Thr r.tn.s. value of the rurrettl takeu by the secondary winding of a curreut trausfonacr when a sinusoidal voltage of rated frcclueucy is applied to the secotldary terminals, the primary aud any other windings king open circuited.

A design feature of a currcut transfonter in which the turns ratio differs frotu the rated translbn~l;ltion ratio.

SE<:TION 321-03 321-03-01 voltage trausfornler An instrument transfornter in which the secondary age, in normal conditions of use, is substantially ortictual to the riuutty voltage and differs in Frout it by au ang P e which is approxiutately zero appropriate direction of the connections. 32 1-03-02 uuearthed voltage transformer voltage trausfnmler ( IJSA ) uugruuuded

VOLTA(;E
Nolc -

TRANSI~OKMEHS
The accuracy class of ;I protective volt~pc transformer is

vnltro) asc or au IR

designated hy its class index followed by thr letter `P' ( standing for ' Protection `.). The class index gives the limit of the absolute value of the voltage error from 5% of rawd voltage to it voltage corresponding to the rated voltage factor.

32 l-03-06 dual purpose voltage trausfomler A vnltagc trataforuter having out tttaguetic cnrc inteuded to serve the dual purpose of measuring and protection. It tnay have one or tnnre secnudary wind111gs. 321-03-07 cascade ( ittductive ) voltage transformer A voltage transforuter in which the pritnary winding is equally distributed over two or tnnre insulated tna riietic cores suitably electromagnetically cnuple 0 . Power is thereby tratstnittcd to the secondary windin which is placed on the cnre ou which are dispose 5 windings at the potential ttearest to earth. 321-03-08 voltage matching trausformer Avnltage trausfortuer for tnatchiugthc rated secoudary voltage of the tttaitt voltage trausforttted to the rated voltage of the burden. 321.03.OY residual voltage The suut of the iustautattcous values of a11three liueto-earth voltages, in a lhrcc-phase sys~ettt.

Avoltage transformerwhich has all parts of its printary winding including terntinal insulated from earth at a level corresponding to its rated insulation lev 1. L 32143413 . earthed voltage trausfomler transfomler ( USA ) grounded voltage

A single-phase voltage trausfnrtuer which is iutettded to have one cud of its priurdry wiudiug directly earthed or a three phase voltage trat~sfitrtucr which is intended to have the star point of its primary winding directly earthed. 321-03-04

A voltage transformer intended to tra usntit au inforuurtion stgna I to tueasuriug iustruuteuts aud meters. 321-03-05 protective voltage transformer A voltage trausfnrmer iuteuded to trausutit atI iuformation signal to protective aud control devices.

IS 1X85 (Part 28) : lYY3 IE(: I'ul, 50 (321) (lYS6) 321-03-17 residual voltage transtimm~ low voltage trt-nlinal (of a capacitor vok~gc

A three- >hase voltagr transfnruter or iI grnup of three single-p b ase vnitage Irausfnrutcrs haVIItg Secnudary wiudiugs connected in broken delta so as to produce hetwec~l the apprnpriatc temiuak a volta w repseutative of the residual voltage existing in t B c thrcel)haSe vnltages applied tn the primary terutiuals.

traiislimticr Tctmiual directly, circuit. 321-03-1X

)

iuIcuded to be connected to the earth, either or lhrough a carrier-frcqueucy trausuussion

intermediate Voltuge age traiisfnriiicr ) 321-03-l 1

teimiiml

( Of

il

ciilMcilnr

Volt-

residual

voltage

winding

TeruIiItal IO bc COIUKT~~ IO the clcctronlilgmtic unit of' il capacitor vnllagc tniisihriucr. 321~03-1Y

The wiudiug ofa tr;llls~~)`onllcr I~eIwce~l lhc lcmiuals 01 which is produced the residual voltage or OIK of the three cou~lxmeut voltages which whcu added togclhcr constitute the residual vol~;~gr. 321-03-12 Illted voltag:r tilctol-

high
foriiicr

voltage
)

capacitor

(of

il

capacilor

voltage

lram-

Capacitor iulcruicdiatr 32 l-03-20

connected txtwcc~l VOltilgC lerulillillS.

the

high voltage

and

The utultiplying LicInr to he applied In Ihc rakd priuiary vnllagc lo dclcriiIiiic lhc iuaxiiiiuiu vnllagc al which a trauSli)rutcr IIIUS~ co111 )Iv with the rclcvaut .j.. d lheriual rcquireuieiils for il specs Ied lime aud wilh the relevaiil iICCUr;lCy requireiiicnls.

inkmediate
vnllagc

V(Jk;lfi"

capircitor

( nl'

ii

capacitor

lransforuicr

) voltage

Capacitor couucc~cd I~cIwcen Ihc interulcdiate tcruliual aud the IOW voltage lerutiuat.

321-03-21. electronlagnetic
321-03-13 fnriuer )

unit (0T

il

capacitor

VOltilge traus-

secondery

limiting

thermal

current

The IItaxiuIuuI continuous secoudary current at the highest voltage for cquipnlcnt which the lrausforuicr can supply wilhoul the terutperalure of ally par1 cxcceding the stipulated tcrupcraturc tiulits.

Thr COIN~OIWI~I of a capacitor voltage lrausfonuer couucctcd het~ce~~ Ihc iutcrmcdiate vc)lIage terutiuat aud Ihc tow votIa<c Icrtrtirutl of Ihc capacitor divider or the earth, aud wlkh prvduccs the secondary voltage.

321-03-22 open-circuit inteimediate voltage

321-03-14
CirpilC+Ol- voltage trinlstiumler

A voltage trausfnmer coIuprisiug a capacilnr divider uuiI aIId au electrotuarnetic uwt so desilrued and iuIercvuuecIed thaI the >ccoudary volIage orthe elcctrotttaguetic uttit is substantially propnratinual to the primary voltage, aud differs in phase frmu it by au a,Itgte which IS apprnximatcly xro lor au alqmpate dlrectinu of lhc coiiiieclioiis.

uctic unit lxing

discomecled.

321-03-23 voltage ratio

of a

capacitor

divider

321-03-15 capacitor
A VolIagc 321-03-16 high VOltil#? terminal Terminal intcudcd to he connected IO the power line.

Ratio l>eIwee~l Ihc ~11111 of the c;Il>aciIaIIceS of the hi rh v(~IIa~e and iutermcdia~c votIagc capacitors and tFIe cal)acIIauccS of Ihc high vntlage capacitor.

voltage
divider

divide1
cousistiug only

of capacitors.

32 l-03-24 protextive device (Of a
CiltXlCitOr VOtlilgC

Irausforu~er)

Adevicc iucntpnrated iua cal)acitorvnlIagc trausfouter for thr purpnsc of timitiug nvervolutges which utay appear aCrOSS niic nr more of its cnmpoueitls, iiolahty due to ferrorcsnuauc.c phcuouleua.
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INDEX
A
accuracy class factor ( of a prolcclivc ratio of ralio current trensI, ;I c`urrcnt Iratsvoltage transmeasuring measuring multi-type bar primary bar primary bushing lypc c'urrcnt transformer ) type currrnt tr;Insformcr transformer open-circuit intcrmcdialc voltage I' phase displaccmcnt C cable type currenl capacitor capacitor cascade comhincd composifc current current current voltage voltage transformer divider transformer ) voltage transformct primary primary primary primary protective protective former ) translormcr protcctivc current volt:lpe winding winding currenl dcvicc voltage ( of a current ( ol a voltage ( of a current ( of a vollapc Iransformer transformer transformer lransformcr transformer voltage ) ) current voltage current lra~sformcr Iransformer transformer low voltage former ) terminal ( of a capacitor voltage transknee point voltage accuracy limit former )

K

~ctu:iI transformation former actual forme transformillion current

of a

M

auto-compound

transforrncr

burden ( of an instrument bus type current bushing lransformcr

type current

transformer

)
) trans-

(

inductive transformct error

( or ;I

capacilor

compound-wound matching transformer error

current

transformer

1r;lnsformc.l rated accuracy .limit primary protective current transformer) 11 rated burden rated continuous rated dynamic 15 rated instrument thermal current limit primary current

R
current ( oCa

dual purpose

voltape

lransformer

current

(IPI.) ) ) ) )

earthed

voltage

rlcclromagnetic former ) rxciling cxtcnded extended current

transformer I. untl ( of a capacitor

ralcd output ( of an instrument vollagc transrated primary rated primary raced secondary mtcd secondary rurrcnl voltage current

transformer

( of a current ( of ii voltage (of a current

lransformcr lransformcr transformer

rating current rating type current transformcl F

voltapc

( qC a voltage
current ratio ratio of

trawA'ormcr
current

)

321-01-16

ratrd short lime thermal transformation rated transformer transformation ralcd transformer rated voltage residual residual factor

fully

insulated

current

transformer G

of a voltage

grounded

voltage

transformer

current current voltage voltage voltage transformer winding transformer

H
high voltage former ) high voltage capacitor terminal

residual voltage trans311-03-19 321-03-16 residual residual

( of

a capacitor

I
instrumenl instrument instrument autotransformer security transfort&r capacitor terminal ( of a capacitor ( of a capacitor transformer ) voltvolt321-03-18 32 l-02-33 factor (FS)

s
secondary secondary secondary secondary secondary secondary secondary sin@-core circuit current limiting limiting voltage winding winding ( of a current c.m.f. thermal current transformer transformer transformer ) ) ) (of a voltapc ( of a current ( of a voltage transformer )

intermediate voltage age transformer) intermediate voltage agr transformer ) internal burden

( of a current

type current

transformer
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3LI-(1245 3,i-(~`-16 32 1-ll'.OX voltage error divider ungroundrd voltage transformer V 321-01-22 321-03-08 321-03-23 321-03-01 W 3'71.03-02 wound primary rype current transformer 3214249 voltage matching transformer 32 l-03-02

`r
ILlrlls correction I' unearthed vollage Irtiosformer 3.!1-OJ.35

voltage ratio of il capcilor voltage transformer

8
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